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httpFirst rib removal and decompression of the thoracic
outlet as an indication to facilitate hemodialysis
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We present two cases of thoracic outlet decompression performed to facilitate hemodialysis through upper limb arte-
riovenous ﬁstulas. In patients undergoing arteriovenous ﬁstula formation for dialysis access, venous hypertension is a
well-known complication. We used a supraclavicular approach in our two reported cases to remove the ﬁrst rib to facilitate
hemodialysis. Dialysis patients presenting with central venous stenosis should be assessed for evidence of extrinsic
compression by the ﬁrst rib as management options differ from those with central venous stenosis due to an intravenous
catheter. (J Vasc Surg Cases 2016;2:111-3.)Although central venous stenosis secondary to intravas-
cular catheters is a common complication in patients on
hemodialysis, there is a paucity of data on other causes of
central venous stenosis, such as thoracic outlet compres-
sion. We present two cases of thoracic outlet decompres-
sion to facilitate hemodialysis through an upper limb
arteriovenous ﬁstula (AVF). Both patients provided
consent for publication.
CASE 1
A 59-year-old woman underwent right brachiocephalic AVF
formation without complication. Although the ﬁstula matured
and was used for dialysis, she had recurrent episodes of bleeding
after cannulation. A duplex ultrasound examination suggested a
right cephalic arch stenosis. The patient underwent ﬁstulography,
which demonstrated a moderate right cephalic arch stenosis and
severe right subclavian venous stenosis between the clavicle and
ﬁrst rib (Fig 1). Both of these lesions underwent angioplasty
with good result. Follow-up venography demonstrated nonopaci-
ﬁcation of the right subclavian vein on arm abduction, which
was diagnostic of thoracic outlet syndrome (TOS). Two years after
her initial venoplasty, her right subclavian stenosis recurred, neces-
sitating repeated venoplasty. She was then referred to a vascular
surgeon for consideration of thoracic outlet decompression.the Division of Vascular Surgerya and Li Ka Shing Knowledge Insti-
te,d St. Michael’s Hospital, Toronto; the Department of Surgery,
niversity of Toronto, Torontob; and the King Saud University-Li Ka
ing Collaborative Research Program and Department of Surgery,
ing Saud University, Riyadh.c
or conﬂict of interest: none.
espondence: Mohammed Al-Omran, MD, MSc, FRCSC, Professor
d Head, Division of Vascular Surgery, St. Michael’s Hospital, 30
nd St, Ste 7-074, Bond Wing, Toronto, Ontario M5B 1W8, Canada
-mail: alomranm@smh.ca).
editors and reviewers of this article have no relevant ﬁnancial relationships
disclose per the Journal policy that requires reviewers to decline review of
y manuscript for which they may have a conﬂict of interest.
-4287
016 The Author(s). Published by Elsevier Inc. on behalf of Society for
ascular Surgery. This is an open access article under the CC BY-NC-
D license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
://dx.doi.org/10.1016/j.jvscit.2016.04.004She was noted clinically to have a good thrill palpable distally
in her AVF; however, it was thought to be more pulsatile proxi-
mally. In the context of her TOS, her right subclavian stenosis
was likely to recur and to place her AVF at risk of failure. Thus,
the decision was made for thoracic outlet decompression. The
right thoracic outlet was decompressed through a supraclavicular
incision, and the patient recovered without complication. She
was discharged on postoperative day 3 without complications. At
1 year after surgery, she had a functioning AVF. No postoperative
venography was done during routine follow-up.
CASE 2
A 42-year-old man on hemodialysis through a left tunneled
jugular catheter was referred to our service for consideration of a
right arm AVF. In preparation for this, the patient underwent
venography to assess for central venous stenosis, which demon-
strated compression of the right subclavian vein between the clav-
icle and ﬁrst rib (Fig 2). A decision was made to proceed with TOS
decompression before AVF formation to decrease the risk of
subsequent AVF thrombosis. The surgical approach was identical
to that used in our previous case, with a right supraclavicular inci-
sion. His postoperative course was complicated by pneumonia,
which was treated with oral antimicrobial therapy. He was dis-
charged on day 6 after surgery and was well in outpatient review.
There was no indication for postoperative venography during
routine follow-up. Upcoming ﬁstula creation surgery is planned.
DISCUSSION
Sir Astley Cooper ﬁrst observed a subclavian artery
occlusion caused by compression by a cervical rib in
1821.1 The term thoracic outlet syndrome was ﬁrst used
by Peet et al2 in 1956 in a paper describing an exercise
regimen to lessen the symptoms of TOS. TOS occurs
secondary to compression of brachial plexus elements or
subclavian vessels in their passage from the cervical area
toward the axilla. The most common space for neurovascu-
lar compression is at the scalene triangle, although
compression of the brachial plexus has also been described
in the costoclavicular triangle and the subcoracoid space.3,4
It occurs most commonly in women aged 20 to 50 years.3111
Fig 1. Fistulogram in a 59-year-old woman demonstrating
signiﬁcant right subclavian venous stenosis between the clavicle
and ﬁrst rib.
Fig 2. Venogram in a 42-year-old man demonstrating compres-
sion of the right subclavian vein between the clavicle and ﬁrst rib.
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rial, and venous. Neurogenic TOS remains the most
common, accounting for up to 95% of cases. Venous
TOS accounts for 4%, and arterial TOS (1%) is signiﬁcantly
less common.5 Venous TOS most commonly occurs as
effort thrombosis of the subclavian vein, also known as
Paget-Schroetter syndrome.6
Decompression of the thoracic outlet with ﬁrst rib
resection is approached through a supraclavicular, infracla-
vicular, or transaxillary approach. A transaxillary approach is
generally reserved for decompression in venous TOS but is
not suitable for vascular reconstruction. An infraclavicular
approach is commonly employed for venous TOS as it al-
lows complete division of the costoclavicular ligament and
subclavius muscle and resection of the most medial aspect
of the anterior ﬁrst rib. A supraclavicular approach, on the
other hand, allows wide exposure of the supraclavicularplexus and permits greater adhesiolysis of ﬁbrous bands
and scar tissue surrounding the neurovascular structures.
However, the most medial aspect of the anterior rib may
not be accessible through a supraclavicular incision; there-
fore, a combination approach that uses both a supraclavicu-
lar and an infraclavicular counterincision may be required
in cases in which complete decompression of the subclavian
vein is required. In both of our reported cases, a small 5-cm
supraclavicular incision provided excellent exposure and
was adequate to decompress the subclavian vein. This
approach has been previously reported to have good re-
sults, with symptomatic improvement in 85% in a series
of 142 patients4 and 100% in a series of 54 cases.7
In patients undergoing AVF formation for dialysis
access, venous hypertension is a well-known complication,
occurring in 15% of cases.8 In this scenario, the most
common cause of venous hypertension is central venous
stenosis secondary to endothelial trauma caused by an
indwelling intravascular catheter.9,10 However, other
mechanisms of central venous stenosis, such as inﬂamma-
tion and intimal hyperplasia secondary to increased ﬂow
and turbulence from AVF formation, have also been
suggested.11
The indication for ﬁrst rib removal in our two reported
cases was the facilitation of hemodialysis. Thoracic outlet
compression resulting in venous hypertension has been
previously described in postdialysis access creation patients,
with Hall et al10 in 2011 describing a 76-year-old present-
ing with arm swelling after brachiocephalic ﬁstula forma-
tion. As in our small series, subsequent venography
demonstrated external compression of the subclavian vein
by the ﬁrst rib. This patient underwent ﬁrst rib excision
through a transaxillary approach. In addition, a series of
10 patients with AVF dysfunction underwent intervention
for extrinsic subclavian vein compression.12 In this cohort,
six patients underwent ﬁrst rib resection through a transax-
illary approach. Overall ﬁstula salvage rate in this cohort
was 80%. Finally, Illig et al13 recently reported a series of
24 patients with threatened access who underwent decom-
pression for costoclavicular stenosis. They performed
decompression through claviculectomy in three patients
and ﬁrst rib resection in 21 patients (20 through the infra-
clavicular approach and one through the supraclavicular
approach). One-year assisted primary ﬁstula patency was
85% in their cohort.
In dialysis patients with venous hypertension, it is
therefore important to differentiate central venous stenosis
secondary to catheter-associated intimal venous scarring
from external compression. A full clinical examination
assessing for TOS symptoms should be considered in pa-
tients with central venous compression. Furthermore,
care should be taken to assess radiologically whether
venous hypertension is due to compression by the ﬁrst
rib. Simple venoplasty in this setting is unlikely to provide
a long-term solution. This not only is demonstrated in
our ﬁrst case but also is echoed by Glass et al,12 who in
their series had six patients who had unsuccessful veno-
plasty before requiring surgical decompression.
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We report two cases in which thoracic outlet decom-
pression was performed to facilitate hemodialysis through
an AVF. Dialysis patients presenting with central venous
stenosis should be assessed clinically and radiologically for
evidence of thoracic outlet compression as management
options differ from those used for venous stenosis due to
intravenous catheter-associated intimal hyperplasia.REFERENCES
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